• arrangements for financing the operations, including the possibility of incorporating some private-sector financing;
« arrangements for safeguards and security, including international agreements in these areas; and
« the likely magnitude of the political impact of U.S. use of weapons pluto-nium in reactors on the use of separated plutonium fuels in other countries.
RUSSIAN PLUTONIUM IN RUSSIAN LWRs
The major differences in using Russian LWRs to process Russian excess weapons plutonium include much higher security risks in the disposition process, because of the current economic and political upheavals in the former Soviet Union; much lower availability of funds to finance the process; a smaller existing infrastructure of safe reactors; and different economic conditions, plutonium fuel policies, and licensing procedures.
Of the Russian reactors operating or under active construction, probably only the 950-MWe VVER-1000 light-water reactors, which are similar to Western designs, are adequately safe and have adequate capacity to carry out the plutonium disposition mission. Although the VVER-1000 reactors do not meet international safety standards, the consensus of foreign experts is that with planned upgrades they will be adequately safe, and that the Russian government will continue to operate them for the long term in any case. A substantial international program is under way to upgrade their safety. It does not appear that the use of MOX fuel would significantly degrade (or improve) the safety of these facilities. Earlier VVER designs and even more the RBMK graphite-moderated reactor design (used in the ill-fated Chernobyl reactor) do not meet acceptable safety standards and should not be considered for this mission; the Russian BN series fast reactors are discussed separately, below.
Russia has seven VVER-1000 reactors in operation, though some officials of the Russian Ministry of Atomic Energy (MINATOM) believe that because of varying designs, only the four most recent of these should be considered safe candidates for plutonium use. Several other VVER-1000s are under construction. Ten more operating VVER-lOOOs, and several additional facilities under construction, are located in Ukraine.
The capability of VVER-lOOOs to process weapons plutonium should be similar to that of most U.S. LWRs. Indeed, the modifications required for a full-MOX core might not be as extensive as in the case of U.S. reactors, because the neutron spectrum in these reactors is somewhat less energetic. None of the VVERs have yet operated with MOX fuel, however, and substantial safety analyses would be required.
MINATOM officials acknowledge that studies of MOX in VVER-lOOOs are just beginning and do not yet include the possible use of weapons-grade years or more. Given favorable safety reviews, the use of full-MOX coresthis option and other reactor-related options, see Management and Disposition of Excess Weapons Plutonium: Report of the Panel on Reactor-heir length should be minimized to the extent possible, to limit the risks of theft.s, would simply amount to deficit financing by other means. This point is equally applicable to other approaches involving private financing of initial capital costs in return for government promises of later subsidies.
